An aerobic, Gram-negative, catalase-positive, oxidase-positive bacterium was isolated from a dried seaweed sample collected from Kimnyeong Beach in Jeju, Republic of Korea. The cells of the organism, designated strain KY 101 T , were rods (0.4-0.5¾1.2-2.7 mm) and motile by means of flagella. The colonies of the cells were 0.5-1 mm in diameter, smooth, circular, convex and light yellow in colour. The isolate showed growth at 10-40 6C, pH 6.1-12.1 and in the presence of 7 % NaCl. The major fatty acid was summed feature C 18 : 1 v7c/C 18 : 1 v9c/C 18 : 1 v12t and the DNA G+C content was 60.4 mol%. 16S rRNA gene sequence studies showed that the organism was phylogenetically related to the family Phyllobacteriaceae, with Nitratireductor aquibiodomus (99.1 % sequence similarity) as the closest neighbour. et al., 1999). In the course of investigating the diversity of marine bacteria on the basis of 16S rRNA gene sequences, a Nitratireductor strain was retrieved from a seaweed sample collected from a beach in Jeju, Republic of Korea. We describe the taxonomic status of the isolate by using a polyphasic approach and propose a novel species of the genus Nitratireductor.
(duplicate measurements). The combination of phenotypic differences and DNA-DNA hybridization data supports the suggestion that the isolate represents a novel species of the genus Nitratireductor, for which the name Nitratireductor kimnyeongensis sp. nov. is proposed. The type strain is strain KY 101 T (5KACC 11904
The genus Nitratireductor was described in 2004 (Labbé et al., 2004) and, at the time of writing, contained only one species, the type species Nitratireductor aquibiodomus, which was isolated from the marine denitrification system of the Montreal Biodome (Labbé et al., 2003) . The genus currently belongs to the family Phyllobacteriaceae (order Rhizobiales, class Alphaproteobacteria), together with the genera Aminobacter (Urakami et al., 1992) , Aquamicrobium (Bambauer et al., 1998) , Defluvibacter (Fritsche et al., 1999) , Hoeflea (Peix et al., 2005) , Mesorhizobium (Jarvis et al., 1997 ), Phyllobacterium (Knösel, 1984 and Pseudaminobacter (Kämpfer et al., 1999) . In the course of investigating the diversity of marine bacteria on the basis of 16S rRNA gene sequences, a Nitratireductor strain was retrieved from a seaweed sample collected from a beach in Jeju, Republic of Korea. We describe the taxonomic status of the isolate by using a polyphasic approach and propose a novel species of the genus Nitratireductor.
Strain KY 101 T was isolated from a dried seaweed sample collected from Kimnyeong Beach in Jeju, Republic of Korea. The procedure and media used for bacterial isolation were as described previously (Lee, 2006) . A pure culture was subcultured on yeast extract-malt extract agar supplemented with 60 % natural seawater and marine agar (Difco) at 30 u C. The reference strain N. aquibiodomus DSM 15645
T was maintained on trypticase soy agar (TSA; Difco).
Unless described otherwise, physiological tests were performed using TSA as the basal medium. Temperature and pH ranges for growth were tested at 4-45 u C and pH 4.1-12.1 (at intervals of pH 1.0 units). The pH of the medium was adjusted with 6 M HCl or 10 M NaOH before sterilization. NaCl tolerance for growth was examined at final concentrations of 1, 3, 5, 7 and 9 % (w/v). The plates were incubated for 5 days at 30 u C. Oxidase and catalase activities were determined with N,N,N9,N9-tetramethyl-pphenylenediamine dihydrochloride and 3 % H 2 O 2 solutions, respectively. Gram stain was carried out using a Gram 2 kit (bioMérieux) following the instructions of the manufacturer. Anaerobic growth was tested by using GasPak EZ Anaerobe Pouch System (BD), according to the manufacturer's instructions. Utilization of substrates as carbon source was determined using API 50CH strips (bioMérieux). Other physiological and biochemical features were investigated using API 20NE and API ZYM strips (bioMérieux). Each API strip was inoculated according to the directions of the manufacturer, with cells grown on TSA for 48h at 30 u C. The results were recorded after 4 h incubation at 37 u C for the API ZYM strip and after 3 days of incubation at 30 u C for the API 50CH and API 20NE strips. Cell morphology and motility were observed using phase-contrast and transmission electron microscopy, with cells grown on TSA for 24 h at 30 u C. The cells was negatively stained with 1 % phosphotungstic acid and the grid, after air-drying, was observed with a model 1200EXII transmission electron microscope (JEOL). Colony morphology and pigmentation of strain KY 101 T and N. aquibiodomus DSM 15645
T were observed on TSA incubated for 5 days at 30 u C. The colonies of the isolate were 0.5-1 mm in diameter, smooth, circular, convex and light yellow in colour, but the colonies of N. aquibiodomus reached 2-3 mm in diameter. The cells of strain KY 101 T were rods (0.4-0.561.2-2.7 mm) and motile by means of flagella (see Supplementary Figure S1 , available in IJSEM Online). Phenotypic characteristics that distinguish strain KY 101
T from N. aquibiodomus DSM 15645 T are given in Table 1 .
Chromosomal DNA was prepared by using a Wizard Genomic DNA purification kit (Promega) according to the manufacturer's instructions. Amplification of the 16S rRNA gene by PCR was performed by using the universal primers 27f (59-AGAGTTTGATCMTGGCTCAG-39) and 1492r (59-TACGGYTACCTTGTTACGACTT-39), under the following thermal conditions: an initial denaturation at 95 u C for 5 min, 30 cycles of denaturation at 94 u C for 1 min, primer annealing at 55 u C for 1 min and DNA extension at 72 u C for 3 min, and 1 cycle of final DNA extension at 72 u C for 20 min. The resultant PCR product was purified with a Wizard PCR Preps DNA purification system (Promega) and sequenced using an ABI PRISM BigDye Terminator cycle sequencing kit and automatic DNA sequencer model 3730xl (Applied Biosystems). The almost-complete 16S rRNA gene sequence (1371 nt) of strain KY 101 T determined in this study was aligned against the corresponding sequences of the family Phyllobacteriaceae and related taxa by using CLUSTAL_X (Thompson et al., 1997) . Phylogenetic analyses were performed using several tree-making algorithms contained in the PHYLIP package (Felsenstein, 1993) . A phylogenetic tree was drawn using the neighbour-joining method (Saitou & Nei, 1987) and the model of Jukes & Cantor (1969) . Bootstrap analysis (Felsenstein, 1985) was performed using 1000 resampled datasets. In total, 1323 unambiguous aligned nucleotides present in all strains were used for phylogenetic analysis. The neighbour-joining tree ( Fig. 1) based on 16S rRNA gene sequences revealed that strain KY 101 T belonged to the family Phyllobacteriaceae and formed a coherent cluster with N. aquibiodomus DSM 15645 T . The relationship was supported by a high bootstrap value (100 %) and was also found in both maximumparsimony and maximum-likelihood trees. Strain KY 101 T shared a 16S rRNA gene sequence similarity of 99.1 % with N. aquibiodomus DSM 15645 T .
DNA-DNA hybridization was performed as described by De Ley et al. (1970), with the modifications described by Huß et al. (1983) using a Bio UV/VIS-spectrophotometer (model Cary 100) and a temperature controller with in situ temperature probe (Varian). Genomic DNA was extracted using a French pressure cell (Thermo Spectronic) and purified by chromatography on hydroxyapatite as described by Cashion et al. (1977) . DNA-DNA hybridization was performed using the DSMZ service. Strain KY 101 T exhibited a level of DNA-DNA relatedness of 18.4-23.2 % (duplicate measurements) with N. aquibiodomus DSM 15645
T , showing that strain KY 101 T can be assigned to a separate species (Wayne et al., 1987) . . Data are from this study. +, Positive; 2, negative; W, weak. Both strains show growth at 10-40 u C and pH 6.1-12.1 and in the presence of up to 7 % NaCl. In API 50CH tests, both strains are positive or weakly positive for acid production from Dribose, D-glucose, D-fructose and aesculin, but negative for acid production from glycerol, erythritol, L-arabinose, L-xylose, adonitol, methyl b-xyloside, galactose, L-sorbose, rhamnose, dulcitol, inositol, mannitol, sorbitol, methyl a-D-mannoside, methyl a-D-glucoside, Nacetylglucosamine, amygdalin, arbutin, salicin, cellobiose, maltose, lactose, melibiose, inulin, melezitose, raffinose, starch, glycogen, xylitol, gentiobiose, turanose, D-tagatose, L-arabitol, gluconate and 2-ketogluconate. In API ZYM and API 20NE tests, both strains are positive or weakly positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, acid phosphatase, a-glucosidase and assimilation of D-glucose and N-acetyl-D-glucosamine, but negative for lipase (C14), a-chymotrypsin, a-galactosidase, b-galactosidase, b-glucuronidase, b-glucosidase, a-mannosidase, a-fucosidase, arginine dihydrolase, urease, indole production, glucose fermentation, gelatin hydrolysis and assimilation of D-arabinose, maltose, gluconate, caproate and phenylacetate. All data obtained in this study for N. aquibiodomus DSM 15645
T were consistent with those reported previously (Labbé et al., 2004) .
Characteristic 1 2
Growth at 45 u C + 2 N-Acetyl-b-glucosamidase 2 + Nitrate reduction 2 + Acid production from: T were determined using cells grown on nutrient agar (Difco) at 30 u C for 3 days. Fatty acid methyl esters were prepared and analysed using the Sherlock Microbial Identification System (version 6.0; MIDI), according to the manufacturer's instructions. The fatty acid profiles of both strains were characterized by the dominance of summed feature C 18 : 1 v7c/C 18 : 1 v9c/ C 18 : 1 v12t. Strain KY 101
T differed from N. aquibiodomus DSM 15645
T in the relative amounts of C 19 : 0 v8c cyclo (Supplementary Table S1 , available in IJSEM Online). The DNA G+C content of strain KY 101 T was 60.4 mol%.
On the basis of phenotypic distinctness and low DNA-DNA reassociation values, strain KY 101 T represents a novel species of the genus Nitratireductor, for which the name Nitratireductor kimnyeongensis sp. nov. is proposed.
Description of Nitratireductor kimnyeongensis sp. nov.
Nitratireductor kimnyeongensis (kim.nye.ong.en9sis. N.L. masc. adj. kimnyeongensis pertaining to Kimnyeong Beach, Jeju, Republic of Korea, the site of isolation of the type strain).
Aerobic, Gram-negative, oxidase-positive, catalase-positive, motile rods. After 5 days incubation on TSA, colonies are 0.5-1 mm in diameter, circular, convex, smooth, entire and light yellow in colour. Temperature and pH ranges for growth are 10-40 u C, with good growth at 30 u C, and pH 6.1-12.1. No growth occurs at 4 u C. Growth occurs in the presence of up to 7 % NaCl. Nitrate is not reduced to nitrite. Other physiological and biochemical properties are given in Table 1 . The major fatty acid is summed feature T with members of the family Phyllobacteriaceae and related taxa. Asterisks indicate the branches that were also found in both maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) trees. Bootstrap support values (.50 %), based on 1000 resamplings, are shown at branch points. Bar, 1 substitution per 100 nucleotide positions.
